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Sizing Air Conditioning Equipment 
Richard E. Phillips, Department of Agricultural Engineering, 
College of Agriculture 
This Guide is intended for persons who are deciding 
what size air conditioning equipment to buy. The procedure 
is primarily for residential use, but is appropriate for other 
structures provided any unusual loads are taken into account. 
Design Criteria 
The maximum load on an air conditioning system will 
occur at approximately 4:00 p.m. in Missouri. The heat gain 
calculations in this Guide are based on expected conditions at 
this time. Design temperatures and humidities are as follows: 
Outside 
Inside 
Temperature 
(Degree F) 
100 
80 
Relative Humidity 
(%) 
38 
50 
Air conditioners are designed to provide a 20 degree tem-
perature drop for air passing across the cooling coil. This 
means that if the temperature in the house is 80 degrees, air 
coming out of the air conditioner duct should be approxi-
mately 60 degrees when the compressor is operating. 
To achieve this drop and maintain satisfactory humidity 
control, the fan or blower will circulate approximately 34 
cubic feet of air per minute for each 1000 BTU of air condi-
tioner capacity. 
Load Contributors 
Air conditioners are designed to remove excess heat and 
moisture from the area being conditioned. 
Heat and moisture enter an area through walls, ceiling, 
and windows, and also may be generated within the area by 
people or appliances. Heat load is measured in BTU per hour 
or BTUH. Air conditioning equipment is also sized in BTUH 
of capacity. A good air conditioning system is one which 
matches BTUH capacity with BTUH load. 
A BTU (British Thermal Unit) is a measure of heat. 
One BTU is about equal to the amount of heat generated by 
burning a wooden match. 
The following heat load contributors should be con-
sidered in sizing your system. 
Wall and Ceiling-Heat from outside enters your home 
by traveling through walls and ceilings. How much enters 
depends on such things as the amount of insulation, the 
orientation of the house with respect to the sun, and shading 
by trees or nearby buildings. Tables 1 and 2 give the expected 
heat gain in BTUH for each square foot of wall or ceiling 
area. 
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Windows-Windows allow sunlight and the heat asso-
ciated with it to enter the house easily. Table 3 presents the 
heat load expected for each square foot of glass area at 4:00 
p.m. Again, heat gain depends on orientation and shading. 
Infiltration and Ventilation-Infiltration is the leakage 
of outside air into the home. This usually is the greatest 
source of heat gain in summer and the greatest source of 
heat loss during winter. Ventilation equipment such as 
kitchen or bathroom exhaust fans increase the infiltr~tion 
rate when they are operating and may add to the coo).ing 
load. 
People-Each person who occupies an air conditioned 
structure contributes to the heat load on the system. The 
amount of heat generated depends on the activity of each 
person involved. Table 4 gives the BTUH heat load for each 
person for various activities. 
Electrical-Lighting and appliances contribute to the 
heat load at the rate of 3.4 BTUH for each watt being used. 
TABLE 1 OUTSIDE WALL CONTRIBUTION TO HEAT GAIN 
IN BTUH PER SQUARE FOOT OF AREA 
Construction "R" Value Exposure 
North 
or 
Shaded South East West 
Frame 
No Insulation 2, 5 5,6 9,2 5.6 13.6 
2" Batt Insulation 10.0 1. 4 2.3 1. 4 3.4 
2½ " Batt Insulation 12.0 1. 2 1. 9 1,2 2.8 
3½ " Batt Insulation 15.0 1.0 1. 5 1. 0 2,3 
Masonry 
No Insulation 1. 9 7.1 11. 7 7.1 17.3 
2" Foam Plastic 
Insulation 8.5 1. 6 2.7 1. 6 4.0 
TABLE 2 CEILING CONTRIBUTION TO STRUCTURAL 
HEAT GAIN IN BTUH PER SQUARE FOOT 
Type "R" Value BTUH* 
No Insulation 2. 6 19 
1" Insulation 6 8,3 
2" Insulation 10 5,0 
3" Insulation 14 3.5 
6" Insulation 24 2.0 
*Values may be reduced by 10% for light colored roofing 
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TABLE 3 WINDOW CONTRIBUTION TO STRUCTURAL HEAT 
GAIN IN BTUH PER SQUARE FOOT AT 4:00 P.M. 
Type Exposure 
North South East West 
Single Glass 30 35 28 221 
Single Glass - Shaded 30 35 28 35 
Double Glass 18 21 17 130 
Double Glass - Shaded 18 21 17 21 
TABLE 4 HEAT ADDED TO STRUCTURE BY PEOPLE 
ENGAGED IN VARIOUS ACTIVITIES 
Activity 
Seated or Resting 
Light Work - Seated 
Moderate Work 
Heavy Work 
1. Wall Contribution 
Length 
North: ___ _ 
South: ___ _ 
East: 
West: 
2. Ceiling Contribution 
Length: ____ _ 
X 
X 
X 
X 
X 
X 
BTUH Per Person 
300 
400 
600 
1000 
Height 
Width: ____ _ 
X 
X 
X 
X 
X 
X 
Calculating Total Heat Gain 
Follow the seven steps below to determine the size of air 
conditioner needed for your home. 
The air conditioner selected should have a capacity which 
matches the total need as nearly as possible. Oversizing an 
air conditioner unit results in inefficient operation and will 
not provide the desired humidity control within the area be-
ing air conditioned. 
All air conditioners manufactured today are rated in 
BTUH capacity. Some are also rated in tons of refrigeration. 
One ton of refrigeration capacity is equal to 12,000 BTUH. 
Reference: 1967 ASHRAE Handbook 
Factor from Table 1 Load 
Factor from Table 2: ____ _ Load:. __ _ 
3. Window Contribution 
Area in Square Feet X 
X 
X 
X 
X 
Factor from Table 3 Load 
North: _____ _ 
South: _____ _ 
East: 
West: 
4. Infiltration and Ventilation 
Length: ____ x Width: ____ x Height: ____ x . 73 x Air Changes/Hour*: _____ - Load: ___ _ 
*For normally constructed residences, the number of air changes per hour will be approximately one. For public 
buildings with doors which are frequently opened and closed, a value of two or three will be more appropriate. 
Values higher than one should be used for residences where frequent entertaining or an excessive amount of smoking 
requires supplemental ventilation. 
5. People 
No. Persons: ___ _ X Factor from Table 4: _____ _ Load: ____ _ 
6. Electrical Energy 
No. Watts: ___ _ X 3. 4 Load: 
7. Total requirements in BTUH is the sum of the above components 
Wall _________________ _ Infiltration __________________ _ 
Ceilin,,,_ __________________ _ People ____________________ _ 
Window __________________ _ Electrical __________________ _ 
TOTAL _____________ _ 
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